Some N-heterocyclic compounds such as pyrazino[2,3-f][1,10]phenanthroline and dipyrido[3,2-a: 2',3'-c]phenazine can react with dialkyl acetylenedicarboxylate to give new helical compounds, which exhibit nonplanarity enforced by the crowding of the pyrrole rings.
Introduction
Addition reactions of acetylenic esters to nitrogen-containing heterocycles have been described by several research groups [1] [2] [3] [4] [5] [6] [7] [8] [9] and often lead to various products which may require great experimental skills for successful resolution. These polycyclic compounds are very interesting molecules not only from theoretical viewpoint (synthesis, reactivity, stereochemistry, etc.) but also for their biological activity. These azapolycyclic compounds show a variety of biological activities (antimicrobial, antineoplastic, antiviral, etc.) [10] [11] [12] [13] and can be effective pharmacophore units of drugs which increase substantially the value of these compounds. For instance some pyrrolo[1,2-f]phenanthridines showed unique properties and be able not only to reduce the HIV-induced cytopathogenicity, but also to stimulate the growth of the same MT cells at lower concentrations. 14 An example of these reactions is the reaction between pyridine and dimethyl acetylenedicarboxylate in methanol, in which the indolizine 1,2,3-tricarboxylate 1 is isolated. [15] [16] [17] [18] [19] [20] 1,10-phenanthroline derivatives also can react with acetylenic esters to give dipyrrolo[1,2-a:2',1'- 10] phenanthroline 2 and pyrrolo[1,2-a][1,10]phenanthroline derivatives 3 which exhibit nonplanarity enforced by the crowding of the pyrrole rings(Scheme 1).
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Scheme 1
The compounds 2 and 3 are examples of helical compounds. In helical molecules, helicity is inherent in the molecular framework and optical activity ascribed to nonplanarity enforced by the crowding of the pyrrole rings. In order to provide further examples of this remarkable polycyclic compounds we examined the reaction of some phenanthroline derivatives such as pyrazino [2,3- 10] phenanthroline (ppl) 4 and dipyrido[3,2-a:2',3'-c]phenazine (dppz) 6 with acetylenic esters giving new helical compounds.
Results and Discussion
We have found that compounds 4 and 6 that have structure similar to phenanthroline, can react with dialkyl acetylenedicarboxylates via a one-step reaction in a protic solvent such as methanol to give hexamethyl dipyrrolo[1,2-a:2',1'-o]pyrazino [2,3- The mechanism of cycloaddition is shown in the Scheme 3. The initial addition of Nheterocycle to dialkyl acetylenedicarboxylate and subsequent protonation of the adduct by protic solvent led to the vinyl pyridinium cation which undergoes further reaction with DMAD to produce indolizine (Scheme 3).
Owing to the crowding of the pyrrole rings, it was expected that the skeleton of this heterocyclic system might deviate from planarity, conferring helicity on the molecule. [21] [22] These new compounds are so symmetrical that they exhibit a fairly simple spectrum. The essential structure of compounds 5, 7a and 7b were determined by spectral analyses (IR, 1 H NMR, 13 C NMR and Mass). In the IR spectrum of these compounds the most important signals are those of the ester groups at ν =1698 cm -1 . Conjugation with the heterocyclic ring appears to be a plausible factor in the reduction of the wave numbers of the carbonyl absorption bands.
The mass spectra of this compound displayed molecular ion peak at appropriate m/z values. Any initial fragmentation involves loss of the ester moieties or ring fragmentation. H NMR spectrum of compound 7b the methylenic hydrogens of the ester group appeared as three ABX 3 patterns multiplets that showed that the product is chiral. This behavior can be explained by nonplanarity enforced by the crowding of the pyrrole ring which imparts helical chirality to the molecule. 28 In conclusion we have demonstrated the synthesis of 5 and 7 via a one-step reaction from pyrazino [2,3- 
Experimental Section
General Procedures. Melting points were measured on electrothermal 9100 apparatus and are uncorrected. IR spectra were measured on Shimadzu IR-460 spectrometer.
1 H and 13 C NMR spectra were recorded on Brucker DRX-400 and DRX-300 AVANCE spectrometers at 400.13 and 100.77 MHz for 5 and 300 and 75 MHz for 7, respectively. Mass spectra were recorded on Finnigan-Matt 8430 mass spectrometer operating at an ionization potential of 70 eV. Elemental analysis for C, H and N were performed using a Heraeus CHN-O-Rapid analyzer. The compounds 1,10-phenanthroline-5,6-dione, pyrazino [2,3- 5-a:5',6'-c]phenazine-11, 12, 13, 16, 17, 18-hexacarboxylate (7a) 
